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(54) DUTY CORRECTING CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit for 
correcting the duty of a CMOS clock. 
SOLUTION: The circuit for correcting the duty of a 
clock signal comprises a duty check block 101 for 
determining the duty of the clock signal and 
generating and outputting a control signal for 
showing the determination result, and a duty 
correction block 1 03 for correcting the duty of the '""^ 
clock signal or a clock bar signal according to the 
control signal from the duty check block with input biw^-pr 
of the clock signal or the clock bar signal having a j j 
phase difference of 180° from the clock signal. li 
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Cff^Jfl ] ?07^If«fa-f -( (duty) 

Hula? u y ^ft-^^i-T- < LfcSL h&sjii 

SMduty check block) L 
H«fe^D /^ft-^t^{i:|trie^n.y^fi-^i: 18 0- (D 
flM**^*?n v £A*U buIB^x- 

O y ? A- ff-!f cth ^-ftlb^-fmm^cn^f a- - =r 
' -f frffilLTiB^j-r&xjL-^-rffilEgB (duty c 
orrection b 1 o c k ) t &{lmZ.&Z t ?r^p 
fSfc^xx—r-fffllEBK. 

•y 9<Sft<r>f x-x ^50 %X'fo&t>\ 5 0 %5fc)HT' 
x£li5 0%j^T'&&*>£¥d^&,r£;£# 

[IS*JI3 3 Mffi-f -r ffl iEg&ti. Hirl2?n -y ? 

«-t«oxi-^^^'5o%*^^if, Huie^n-y^fi 
^xi-x-fSraiLTaj^L. t-rie^n-y^fi^ 
7 ? J .-7 x ^^5o%®ii^^tf > Bina^n-y^M*-fi^- 
^TA-^^srwiEL-rai^u ffine^o-y^m-^^ 

•y^fl-^t.tOWSix.S.^KOX-f y^h, 

Buie^o y^y\*-m#^io$ijffli$nsm2^'f -y^- 
k. 

, HufB^lO^-f y^-tfOjry^Tttijr^tcioTJtKltS 
ixSSlon^x 

m 1 izim^r x — f ^ 

[ff3<JS5 ] Mie-r jl-t- -r ^-x y mriem 1 

cr>a s-'rs-<r\ l zfyfrhWt£h , fulBS 2 03>--f 

itSSgIS: S ^(Clii. S ^ i: $r#Stfc-rsif*«4 tclEK 
(TD-rx— t--**1jEIIIS&. 

CW^JR 6 3 ttrffix a-t- * ffliEggti . HirfE? n y 7 
fg-^O-fx—r -f #5 0%5fcM&£>fcf . lufB$iJffilfi^lc 

s-ffliE-r^^n-y^fi^ifjEgpfc. mt-ru yrmnn 

xx-x ^50 %j@S3r 4>fcf , HtifB$iJffllfi^fc«t *) 4 

«je-t s ? n y ? s<-m^miE®t zmzz z t ztm 
t -r a »^ i ^iei^t x — f 4 meek. 



(blending) ES&k. 

flfiE? o -y J: o IZ-t&m 1 

diz-r&&2cr>mQ7')sy74 y7®8&t*ffiz. < 
Huie^i^&ffi^^^T-f y^iaigsi:HfnB^2co(iffl7' 
uy^jyfms&tli. z<7)ttji$F?tf&KWzms«,W 

izmmztix^hzt ^w^t^htmme izimn? 
imyuy^i y^ms&ii. 

fries 2 «oa® m^tn^m^m^^m h & 
mimsnim^uyf < y^m^tmMsm4cr>{mr 

[1*^359 ] BrrlETx-x^ffliEgBcoai^fi-f-^A^l 
18 0- </}utffl££W-r&SrU^n-y?fi-^&tf 
^ o - y i?y \*-ft-f-$r^ LT Jii^-r?. ^ n y \' y 7 r 
ffifclock buffer block)i§t(; 

im^m i o ] mne^ □ y - y ? r mt . mne^i 

■f-x— yfrtzta*) ^ Mie2oc7)-f y/^-;fi-y«5 

KMco? x— f- ffijErUiS. 
[»*«1 1 3 ^a -y^fi^Tx-r-'f ^ffiiE-r-l. 

H!ffe^D-y^fl-f-(7)x A -T->f*>'5 0%-CS)-&*\ 5 0 

%*)HT'S>-I>*\ x^ti5 0%m&X'fo&fi**m%.Li-z 

mffE^o-y^fl-^-ifctiluffi^D y^fi^-i: 1 8 0" cr> 

f^fi7 ^H5^®lffllfi^-^J£ tT . HiffE^ a -y ^ff-f- 
O7 r x-^-f* i 5 0%*jfl 3 5r^<f. H<rlE^o y^fi^-tf0 
■rx— r-f JrffliEt-CttJ^L, mflB^D y ^ff^-co^f ^ 

x-^-f $rfiiiELTai^L, Htne^D-y^fi^xx- 

[000 1] 



!(3) 003-1 104 1 1 (P2003-1 1JL8 



ffifcSU tCDDR DRAM, RAMBUSDRA 
[0002] 

[t£*<9&1S] f£*CDDDR (doub 1 e data 
rate) DRAM<7)i§£-, 7jl— -f 1fiE£ LT^ 

*>0, S^y* (j itter)SI*§{i±10%T*;f>£„ 
' dftSrJU j^fC^-ti: , 1 6 6MHztfe5t^, i^y 
^St&{i±600 p sT'S)0, A^u-y^co-f x--f 
>Sili±300psi:W. Ai?n.yWa-f 
>r ^H*«ai^ 9 n >y ? i: tfJ^J 7 s - * C * «0 £ 4 Stii & t 
Lfc h . Hf^tc**-C"# h 'J y * Sfgte , ± 3 0 0 P s 
\,Z%h0)X\ mm. WmSSmtZttB (margin) 

[00 0 3] ftoT. £<^7x-7M«IE[Ili$#l!Sl?fe 

h ^mifj^ivxmm-^ z t \m^z t 

v\ CcOJra^-HIBT'Ji, ^o/^ft^-c 1 kt?n-y 
^>N*-fi-f-c 1 kb#>'fc5VHcRtxi-7MMii£3r 

(f, c 1 kOxi— TA W4 0%X\ c 1 kbco-ri — 
x -f **6 0%T'$>6*£\ "Jj&i^r — 7" -f SfWfcflBE 

COO 04] 

i^mm^LXot-rhwrni *zx\ *$tm*±ii 

, »0fi-f 4 «IllI»tc*JJt«|8MWitUfi»T*S 
ilittOTiit, *^oeW(i. CMOS?d.^ 
<07 r J .-x^$:«jE-ri»[H]|?S^JItt^^i:^S>^„ 4 

* i i: *^jtg^7^-7 -f mjEmmzmm-tz ztx-h 

[0005] 

7ff-5fc7)7.x-7-r (du t y ) 2rfflIE-r.5.[limct5^ 

^Sr^-r^Jfflifi-^S-^LTai^-ri.x *~r -f 7-x 
(duty check b 1 o c k ) t , WZ 

rwrmmitzitmzfuyrm^t 1 so- 

-y ^gS^Jffll(i^fi5 tTWie^ n -y ?@?££U 
? o -y ? A<H3^0» v?*i«>— ^m^x a— f -f 2: 
ffliELTtb^S7J.-7-^aiE^ (duty cor 
recti on b 1 o c k ) t h Z t 



[0006] ^3t, Huie-fj.— f-ffi'/^icii ffie 

?a-y7fI#^7x-7V#5 0%T'&.S>7!>>. 5 0%* 

srca & *\ t /cii 5 0 %m&X'h h ttwzth z t 

o-y;?d^7)T ? i-x-r#5 0%*}H&^>l£. miiESn 
•y^fi-f-cOxi-T-'f SrffliELTai^lL, TWIE^o-y? 

-flWa-f< £*§IELTiu:/lU mrlE^o y^fi 

fi? o -y ? -ctf>£ 4 ffl^-rs i i: 2 tmt t 
h> mrlE7 a— 7 A f-x -y frlE^Q y ? 

(i^-(cJ:0©Jffli$n.smicox^ yT-t; mutu v? 

'*-mmz£ m\m*ix&w.2<r>x4 .yft , mriEBi 

cox-f •yT-cOjf^t^ti^^lcioT^SWi^ixsmi 

tJ: ->T3fcSfctt£ix& ^ 2 con yfyft £<f£ « C i: 

lOQOll&tz. HulET'jL-X'fT-x y^gpti. miiE 
UltfOnyr^t^smEt. HtrlEm2<0=J>-7>' 
•*nzfrfi>Z,n&.<?>±% $ $:Jt«L- . mlESiJffllft-^?:^ 

IE7x— f -f IflEgBJi. t^lE^O y^fi-^coxj.— -r-f 
*^5 0%*)H^r^(f, filE^Jfflifi^J; 0-^ 
*rC, BufE^n-y^fi^Tx-x^^ajE^-^^o-y 
^(t-^ffiiE^i: , lifiE^a-y^fi-^cOxi— f.fA«3 0 
%®S^^(f, g((IE*iJffllft^tJ; , 9'f^-y^SixT. 
huIE^ d >y ^v-C— m^<r>f a— r -f SrttiE-r •& ?d 7 ? 

IE^o y^ft^-ffiJEgP«i. H>ifE^a -yi7fi-^oiz:*>Jb3&i 
-y HmfiLloTtf OX7 >T6*HfS<^ffiSr*^-4 «k 
otC-r^^ltfOiaffiyi/VT 1 ^ (b 1 e nd i n 

g ) ias&t . mfiE^ n yfm^tfmjmfgMmztiz, x 
oiz-tzmmmmmszt. 1 ^aMsss^ai^ 

7 -f y?®nt Srfili , BirfEgl 1 <^imy]y y^^y^ 

jjffi?tftim^zm$.mzmffiztLx^zzb zw&t 

[0 008] WE^n v ^^-fi^»jEaWi, ff 

3<r>im7u>7A yrmKt* ifrfB^a-y^^'-fi-f- 
*%r^iajl®Sns J;3(:-rs^2«75S®|HlSt. I? 

i Em 2 <7)S@niss<7)ai^fi^* 5 m^o^ne2r *r § =t 3 

(;-rsm4^ffl^>'7'f >7®$&tZffiz_, MIEB 

^ y^mmtii. -tcoiiijimTtf&Kwzm^mzmm 

ZtiX^&Zk$mkb^&. itz. MIE-ri-x-fa 
iEgP«oai^fi-§-$:A^L. 18 0° O&fflU 2rWri.fr 
Lv>^ o -y ^m-^&t/^ o y ^y Wt-s§-££j£ LT di^l 
tl,?D7^77rS(crock buffer 
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block) £ZL>t l zmz.&Zk£%mt^&. 

0. mrffi2o£0-f >-yN'-^f-x-y£7>o^lo(i. 

[0009] IMiB&jZmL-t&fzMzKiiitttmi 

7-4&5 0%T#>&l)\ 5 0%*StT&S*\ £*:«:5 

ay? fI^-£ fc« MIB^ a -y ^ft-t i: 1 8 0 • cO&fflU 
?uy?A-fl-S|-£A}lU Mfi-f 4 f- 
, x y ? gB<7)*ij WI#l;:jEE 1 T . flSe? o -y ? fi-tOx * 
— r-f*< 5 0 X5K»Sr^ IME^o* ^fl^co^fx- 

#5 0 {;f N fE?n.y?A'-lf<ofi-f 

-f s-wiELTaj^t, fne^n y^fi-^tfoxx-^-f^ 

5 0%^^>(f. Mle^O-y^fi-^i^{ii7 0.y^yN'— ft 

[ooio] z<7)£o%mi&zirr&*mifcjiz>b. 

H£^x-y;?U Jl^Dy ?A*5 0%lJLli<?57 r ^-T- 

4 2Mrr&*\ *£te5o%*)ito7^-^£*-r& 

. i:'<5D? o -y *> t>igS< l zmMtf%&.Ltifr£ 

— f'-f *«ELfca. ^A>t1fIE$iiJt^n y^$rfflv% 
*3S^^18 0" <?5{affi^$: 2otf)?u-y? 

[ooii] «ro±a*««*frr4*»!8ft:J: 

*u*, cMos?D7?<7)f X.-7-4 £mi5i,zmiE-$-& 

[00 12] 

a J-f&. laSKtswr. <5D#.^-f-«. |S|— 

[0013] &-r. mu*. ^ftrnzmh^jL-Tin 
jm$t<r>7vv7mx'hh. mnz^-?£o iz. 

K«f*-f< MEH1SS1 0 0(1 fi-f<fi7 
?SB1 0 1 i:, xx—f -flfjEgU 03i:, ?o 7 ?A 
•y7r 1 0 5t£titlz.X^&. ^afctJWt . c 1 k 
(i. 7n-y?ft-§-£, c 1 kbii. c 1 kK18 0- 
ftfflfg^$iX*:?Oy?A-{i-f £^ duty40% 



t±. ?o-y?fI^-c 1 kOTx-^4#5 0%5fcire& 
ZtS&lZ&mkthm^Z. duty50%li. ?Uy 
?m^c 1 k<OTx-x4**5 0%T'&£*^;:i§1M: 
-r3>fI^-£. duty6 0%li. ?Uy?fl^c 1 k<0 

#*7jrf. c 1 k i nti, 7*x-t- -r 1*EgB 1 0 

3tc«k9*i|jES*ifc?n.y?«#£. cikoutic 
1 koutbli, c 1 k i nZXllt LT^n^Mv 
7r 1 0 5£J:9±J£5*U fcSV^clSO- ?)Grfflg 

[0014]fa-f-ffi7^^10 1ti:. ^Uy? 
ft-Sp-c lk, cl kb^A^Jfc LTgftU ?Uy?fi 
^•c 1 kcr)Tx.-'r<tf50%&ffiX'h&ti\ 50%m 
&X'h&tiK Xii5 0%X'$>Z>fr£Wl£t&. fUv? 
ft-Sf-c 1 k<07^-x4#5 0%ifc)1f£if£,' duty 
4 0%t^dm#*<vgtt'fl:$il- T'x-T^JfjEgBl 0 
3£W9W*«^fc LTflfcWt*. ^o-y^fi-^-c 1 k 
cO-fx— r 4 #5 0%i@&$r£><£ . duty60%t^ 

omm)*ismkzti. < mm 1 o 3 srswsw 

^.ft-^t LXMhtih . -5-tT^o y^ft-tc 1 kcor 
a-f^5 0%^tll dutySO^^hV^ft^' 

vse^/x. xx-^-fffljEgpi 0 3^$ijffli-r&fi-^t 

LX&btlh. 

[00 15] xx— r-fffljESPl 0 3(i. xx-x-f^ 

x'y?m 0 l*^O$IJPfi^-duty40%, dut 
y50%. duty6 0%S:ffl^^n7 7fifc 1 
k, c 1 kb?:MCll$«;!:l:J:ot. fi- 
x -f S-fii IE-t-I> <. t-f. ^D-y^fi-^-c 1 kc7)#x— r- 
4#5 0%5faH£:£>t£. fa-f<fi7^gfl0 HC 
i>5duty40%i:^dfl-f-*>"?Stt^$iX. ;«du 
ty4 0%tV^fi-^«i, xx-x-fffliE^l 0 31CJ: 
0, ^o-y^fl-^c 1 k5rTx-T--f^5 0%^^i 

tii^-rSJ: dC-f^.. ^o-y^fi-§-c 1 k«fa-f< 
*<5 0%i@m<i>{f. fa-f-ffi7^IP10 1CJ; 
Oduty 60%t^pf=^S14-ft;$il. CtfOdut 
y 6 0%tV^fi^-{±. 7 f x-T--fffiiEgPl 0 3Ci 
0. ^o-y^y\'-ft-^c 1 kbjfa-f'(* s 50%(; 
=5r& J: p tc0f^SS® §-£*:SL ^ o y ^y\' y y r 1 
OS^ffi^-r^id^f ^ay 7ft^c 1 k©fa 

U^oT, Tx-x-fffliEggl 0 5c0tti^fi^-c 
1 k i nli. d u t y 4 0%<I^* { ^e^^iXS*^(; 
ti. 7o.y?fM-c l k^'aS^ix/itO-C'feO. du 
t y 5 0%fi-§-#*£tt-ft£ft&J®-£K{±, ^ a -y ^y\- 

ft-^c i kbtfmmzixtihnx'hix. 5 0%tzim 

tZi&^T*— 7uv7^-/y T&l Q5 

Tx-x-f1fjEg5l 0 3*^^tti^fl-^c 1 k i n 

£A;ftU 180- oeffl^^^i>fftv^o.y^ri 
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[ 0 0 1 6 ] 02(4. XftWco-mMMlzfaZTx.-T 

^f^jaaft^o 02. H3tc*-ri 

^HflBfllIS&2 0 0i:. xj.-x-f^H*fJBr[lI8S2 0 0 
cOtli^lft^ffl^Tx^-^r-faiEgSl 0 3 Srfcjflrf 6 

[0017102 t^-f X o fc. -r jl-t- -f MMfJBrHI 
852 0 0{i. ?o-y?f!-^c 1 kfci DfflWS*i.4JISl 
«OX-C y^-i LTcONMOS K5y>''X^N4t, ?Q 
•y^VN'-ft-^c 1 kb{cJ:0©JP$ixl.Sg2c7)X^ -y + 
i;LT«NMOSh7y^^N3t. NMOSh^y 
^ ? N 4 CD* v £ tz\±* 7 iz X i X 3fcfe« § ti& a V 
fyfClt. NMOSh5V^^N3cD*>^7t(i 
1 *7lc J: ->T5HS«SixS 3 y^^C 0 k £±%mf8. 

^mkLzmz-x^&. nyf^tco, cut nm 
isfy^ttS-hXoKz-th. 

[00 18] ?Q^<|f<Of i -f^5 0%J:0^ 

%&lTX'$> h 9x3-/9 co^-ti . 0 

k**;\-f WOP-C*&KB8A«5 0%13LhcD^(S. 3t« 
9^">#>£. y-Hd c ccDL-^;Mi:±#-ri.co 
K*tLT. S-VdccbnUKMiTffrt&Zblz* 
9x3 y9cl \tb&;\Jls;-\)l>X'$>&mmtf5 0% 
WTO^ti. ^cD&tt ZZ\X\ dec. dc 

cbli SROfc-eix*^!, KSy-KomflEfi 
■^•Sr^-rt^fcLTt^ixS,, «Eft-^dc ctdc 
c bZmm-ttltf, A*§ft&;?n-y?<y)xx-TMm 

m&}z%hmz^\^tzfr**mx'% . .rfucio. e 

ffi/l/yf-f V^gPT'c lktcl k b(7)4>-CVvf;h.#> 
( <D?0 v?£flJffi^##>£¥)MT'£&. 
[00 1 9] 03tC^$ilTV^J:5C Jt«S2 0 2 

fi, a yf^tc 0 CA*SlEd c c t nyfyfC 
' 0t,zfrfr&W£dc cbttZZZim-t&ZklzX-o 

X. f ^-7-4^5 0%^m<n^\t. duty40% 

£i^tI#a*ifJ:>j£iU tjl-t 1 ^ #5 0%lilh<7>*§£- 
«. duty60%i:v^fi^ai^3 ; ix-&J;dtc-r 
6. t*>^>^i-x-f* { iE?ilc5 0%cD%g-{i. du 
ty5 0%i:V^fi-f-^ai^-rS. Zttt>cr)&J}m*T 
ti. luiiB Iridic, xx-x -f MESS 10 3 fc*H)W 

[ 0 0 2 0 ] 04«i. *^c7)-^MtC^-5, -f jL-f 
-rMEgffcoyn-y 70-C&S. 04^-Tj:otc. tx 
— r-f MESP3 0 0<i. ?o-y ?ft-§-c 1 k^fi-f 



•f 2>9u-y9mm$JE&3 0 0aib. 9u-;9 

m^c 1 kt 1 8 0' cofiffli!£:rf&:?Q.y?A-fI 
#c 1 kb<7)f J .-7-4^miE-th9ciy9^-m^ : m 
IES&3 0 0bi:-efl§j££*l£. 04T\ clktclk 
bti. 01<7><fco£. tt95*>£>A;>3£ft&?n.y ^-SI- 
S'. duty40%tduty60%ll fa-f'ff 
x -y 1 0 1 frt>±f&Ztl&fflffliM^& . p c 1 k 

t±. ^a-y^«-^c i \ttf$m7i'>T : < >y^m,3o 

9£WtfkLtz1kcr>9x3 y9im-£. pdc 1 kli. ?a 
v9m^c 1 k^a®HISI3 0 5h<4ffl^^x-< 
0il&3 1 1 £S£i£Ui?£tf>?u-y?fi^£, pclkb 
ti. ?o-y?fi^c 1 kb*fffi«yuyf^ >9:®d&3 
1 5&&&Ltz&<r>9n v9m^&. Pdc lkbll 
^n-y^ft^-c 1 kb#g@08&3O7£:{iffl7V;/T 

-f >?m&3 1 3&&&LWk(D9uy9mnz%-«m 
■r. 

[0 02 1 ] {fiffly^yx-f y^@K309. 31 5 
14. #^i?a-y^fi^-c 1 k£fel2?D??AH19c 

1 kb*W^fflc0SJlSSrtoTjS*!R$^SJ:3tc-r-S». 
a@IUS&3 0 5. 3 0 7«i. xa— r^ajEO^fc. 
^D y^ft-f-c 1 k&fzl,±9n<y9;<-m-^c l kbSr 

w^Wfraa@$-«:s. wfflyi^yf-f yrm&s 1 

1 . 3 1 3 te. aS0gS3 0 5. 307 Otil^fi^-e 

ffl/i/yf^' 30 9tffi«/i/yf-f vj^ms^ 

3 1111 *<oaj*JfrF3WI«Wfc:*S^$itT. xa- 

/uvf>( y9 r mm3 i 3 t(iffl7'L->-x -* >7~mn3 

-f WE«1 0 3oaj*«HPt=i«SSii*. 
[0 02 2] feiMy-h3 0 1(4, duty40%t^ 
3fi-f-(;J:oT»Jt»$ii. fEiHy-h3 0 3(i.-dut 
y6 0%i:V^ft-f-(cJ;o-C$iJffll$ixS. U^ot, 
9x3y9m^rWm3 0 0at, duty40Xil<>5 
fi-^A J . H>T3*L^J:d(C. ?n-y?fE^-c 1 k»fa- 

9m^c i kti. fKity-b 3 o i zm&LximT'u 
> : T4y9'®$%3 0 9kmm&3 0 5i,zmmzti&. m 

S08S3O 5lzmmZtltz9n y9m^c 1 k{4. xx 

is*-?* y9-®m3 i i(cs«$iti,. 

[0 023] fiffl7"l^y7 r -<>'^[llSS309, 31 1 

Xh 0 . t O-Cli^: < . 9 o y ^ fi-f- 

cDil*>±*< Ox y i^'i: ^*>T* 5 9x 7 -&SJg<7)^I 

•TS^i:»4. ffi^^FTfi^-p c 1 k^ft-^pdc 1 k 
ifii.<^h^thtihX ol,z-?htz#><F>i><?>XfoZ>« Zco 
X o %m*lr0>£t>it<,z£ *) xx~r 4 mtifftioixh i> 
<r>X'h h. 9\3 »,9i n-— fl^«iEgP 3 0 0b XOMft 
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t . mFiBL^i o tc? o -y ^fl-sp-ffllEgB 3 0 0 aTOi 

' [00 24] ii?i£L*:J:-5fc:. d u t y 4 0%iV>dft 
elk*!, duty 6 0%t^dis^ii. elk 
b#r -f MiIEa53 0 0 lzXJj$tlXmfrtl& i 5 
fcrtft. ia4tc^-r<J:ot^ clkfcclkbOfa- 

5 0%<,zffiEi-&b, iMfa-f^iOK^: 
ft. ZtL*Wi±i-&fi:thlz. m&Ltziolz. 2.-?^ 0 
l«fi-f -ff i y?SBl 0 1 &ffl^tfj.-f-(A^ 
if*>^fflltc|^ISr*-ri>*^^L. duty40%> 
d u t y 5 0 %t 7t«d u t y 6 0%O 0 *>V^-ra*>- 
o£*Sft-ffc$-»i-T, c 1 kitilZc 1 kbco^fii*^- 

x\ %iz7j.-t- < wmtf 5 o %$mx~h ht§&cr>*. 

(c. Ifl^F^-frfciift. ZVtztb. 7^— r-rif-x 
•y?gSl 0 l#<£gfc3r*), Cic0^^$ix^du t y 
40%tduty6 0%fi^5:fflV^T^t;7 r jl-t- <f 
5 0%:te?tT'&ftfI#£3Iff{-fft. duty50%(7)« 

, [00 2 5] 05 12, *«W=tt*tMI7V>''7*4 ^ 
»O[I]K0T£>ft. H5tew*-J:3fc:. ftffl^Vx 
* ^EIBii, NMOSb^yy^MNL MN2. 
MN 3 fc , PMOSh^y^^MPl, MP 2 , MP 
3fc*«U.Ttvfc. ^Dy^d^c 1 k*ij£te 

(inverting) BfogBWaSSSfU^O 
•y^ft-^/dc 1 k*5PMOSf7^'^MP 1 fcN 

mos h^y^x^MNHz^^ti^Xolz-r^^y 
'*-*40 1bMK£m&403ki:iH!>tzmt&. MM 
0S84 0 312, ^<-^*«»S*ifc-f V/n* 

-^x 6. U£#oT, >f^W4 0 1 
hSj»&4 0 3<2, tSjRfli^'f 

[00261 H5T, c 1 kli 04 £*L*: i 3 

mi. c i ktfXJiZti&im-fvy? < y?*®ffi30 
9im^nLtzij<r>X'hh. /dc 1 kli, c 1 kWMM 

ztxmmztitzfv v ?m^z^-t. c ikM/dc 
i kz&fct&isimt. %mmiz&w%cr)x\ m5iza 

^LTV>^\ 05T\ PMOSb7y^^MP2 
, Ji. i^PMOSh^y^X^MPl, MPStdt-^-T 
^■gZ t>l^%mm~t?>^b ; 7>iSX?X\ NM 
OSh7>-yx^MN2Ji, fi&<y}NMOS^>-;AX:? 
MN 1 „ MN3tCJt^T*VvK$fc/h$&iff£3r3-ftlf 
V^7^^Ta4. PMOS h^Vi/X^MP 2 

PMOSh7>-^^MP1^7Wi. 
ftifiH;:*,, IIIS&Km^^ftCifctfT't'ftJ:?^ 

fo^mfcth. NMOSb5>'yX^MN2(J > -?-CD?-' 



i , BSfcrBflSAWtft ;^m^J:^ 
JBJ&-fft. PMOSh5>'y^?MP3i:NMOSh7 
y^*X^MN3<0y-htC{i, ^□•y^ft^-c 1 k#A 
PMOSh7>^MPUNMOSh7y 
y'X^MN ltf)y— MCfcL ?n y^flf/dc I k^' 
ATlSftft. 

[0027] a5lc^$^IHSI^t6^S-, 06 
LTlftHW-S. 06 £^2: die, ajTJft-fo u tli, 
^a-y^m^-c 1 k#K3fe£iX7tfi#fc««KLTV->ft. 
06T, Ayfy/IWtl. t3li, ^o y^fi-^-/ 
dc 1 k#?u-y?fl-f-c 1 klZ)fr<.XmnZtl&frt> 
£tftEf§JT*, aWWAT. ^«yOEHT'{±, 05C^£ 

nzmfctz. LfrL%tft>. m<mttt2. t4x\ 

i^fl^o u tii, »^7Vy^MN2. MP2i: 
«fc 9 ft . ai^fl-^ out e>SJl!£ttttfc: 
•Tft-rfcte, 04fcraaLTmri£LfcJ:3t;:, xx—r 
-fffiESSl 0 3CDftJ}1%X'(Qm^izbitfimgk#}tz?rh 

KhZo\,z-y~htz#>xbh. ttfr-h. im^uy^r i 
>ymm±. ^n-y^^iE^ps-rft^e^L, mm 

<,zm&Zti*zSjmm-f& Xh? a -y ? ttJS^t:-^*) 

[00 28] 07(i, ^BjfcGS&T^-T^aiEi&cT) 
iWS:iiBJ-rftfi^jS^0T'S)ft„ 07{±, ^^.(f, 0 

4xiimyuy'f4 >7®8&3 o 9^ai?)ft-f-p c 1 k 
tfifi/i/yf-f >y®$&3 1 1 comtim^P dcik 

*^^^ilT^n y^fi-^c 1 k i n4 0%&£j£-f 
ftiSJl^ ^ Ltz i><?)X'hh . 

[ 0 0 2 9 ] 0 8 « , *«^*0-|OttHtCffi ft ^ D -y ^ 
yN* y7rgP<7)[IIS&0-C^>ft t , H8(c^i3fc:» ^a>y 
^/N'-y^rgPl 0 5fi, $iSc®<y)-f ffit&m 

2fDy7y^-7 0 3i:$r-^O. 08T\ clkinli, 
04T*oaj^Jfl^c 1 k i n4 0%, c 1 k i ri 6 6% 
c 1 koutli, Sl^yfTO lc7>ai7lft^- 
c 1 k o u t bfi:, ^207*5>-f-7 0 3cr>iii^}iE 
^•Sr^-^^-f-. clkoutbtclkoutli. *55 
V^:i8 0' <7){aiS^$r*-rft. xa— r-<1fiEgPl 0 

7 A y 7 T ^ 1 0 5 £:(>LT $ 20^7 o y ? 

•Tft^pWi. 3>'T>'-T$rffl^T2oc7)tlJ?jc Ikou 
t, clkoutb^-fS vr-tfJtmz-So i. 0 iz-t 
ft. 

[ 0 0 3 0 ] ffi, *5|HJ(i, ±^cy)^S£CT^|5R^aft t 

•amtz^sesmti - 1 *^r^t'$> ft . 
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[003 1] 

C01 ] *fMHtc«*^a— ItiEllIHKO^av^H 
[02] *fra<O—0dfcWtC«4f f *x-y?« 
[03 ] ^HJiCD-HSSfflfc^Sr jl— f -f f-x -y 
[04 ] ^RWJO-SBtfcffKcffiiTa-^-flfiEaSW^ 

[05 ] im^-mmmzfahmrtvv^ <vy^ 

K^HlgS0T'S>^. 

[06 ] *»ii.fflfiyi/yf-f yrms&comttz 



[0 7 ] ^HJfc:^ 7^-7=- 4 ffliEffttlbft&KtyH- 
l»ffi-^^0T'J>S„ 

[08 ] *^Bjo-SIJ6^^^-i. ?n7?A 7 7r« 
K0T'$>&. 
[8f^<0l&H|» 

100 fa-f^IM 

10 1 ^.x-x-rf-x-y^gB 

103 7\x~r-f*E* ' * 

105 ;d7^A 7 7t 

20 0 T^-f-^i^WSfESS 

20 2 &$m 

30 0 T*x-TMffiESE 

30 1. 3 03 fc^-h 

3 0 5, 3 07 

309. 3 1 1. 31 3.315 fiffl/Uyf^T' 

701 ^lcoy^y^- 

70 3 m2<7)fy>-f- 



[01] 



[02] 



clk» 



101 



duty4CT | 



dutySOl 



103 



HUES 



clkln 



105 



-clkout 
— clkoutb 



[03] 

202 



_ dccb Ul^. 



□ CO 

^ C lkb» ([ 



dec 



dec 



7 



ICllP 



dec 




duty40% 


dccb*——— 


dutySO* 


duty60* 







[04] 



[05] 
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[06] 



[H7] 



[(281 



elk 




\ 



pclk 




I 



clkout 




clkirrfO* 



r~\_r~\_ 4> 




703 



out ■ . 




tO jtlj t2 |t3j t4 t5. 



F^— 5J001 AA05 AA11 BB12 BB14 DD05 
DD09 

5J056 AA03 BB21 CCOO CC05 CC09 



DD13 DD29 DD51 EE11 FF01 
FF08 KK01 
5M024 AA50 AA63 AA91 BB27 DD83 
GG01 HH11 JJ03 JJ32 PP01 
PP02 PP03 PP07 



